
1d plume model based on equations in Joe Kordzi's Basic program. The solution 
is not coupled, but instead individu"'l components are added together. Individual 
parts include regional groundwater velocity, or.-erational plume, buoyancy, 
dispersion, and diffusion. 

Facil ity: Corsicana Technologies 
Case: 1- k=191 md 

1. Define Units 

cp := .01· poise 

g = 9.807m·s·2
 

tr-cp 

md:=7.32441·10-s.~ 
ft2. psi 

ft 

.sal,:= 0.1336894 ft
3 2 

~:= 43560· It 

2. Reservoir and 10,000 Year Plume Demonstration Parameters 

lb 
pgo :=61.97·-

ft3 

k := 191· md 

9:= 0.20: 

h :=36·fl 

permeab1 ly 

poros ty 

net tn'ckness 

gal 
cumvolume:=SO· -. · 30· yr 

mm 

lb 
pgi := 61.61· -

ft3 

. gm 
PQI=0.987-

cm3 

gm 
pgo=0.993-

3 
em 

ft 
dip:= 200· ---

2.355· mi 

injectate density 

formation fluid density 

J.l := 0.479· cp scos •r cumvolume= 7.889x 1dlgaJ cumu alive injection volume 

at:= 500· yr plume dr I' I me a:= 0.92146586 de£ sin(9) = 0.016082 

aT:=l6 · f1 

al := 160· f1 

. It 
Vdnft := 0 · 

yr 

transverse d spe•s v 'Y 

longitudinal d spers1ty 

rcglona groundwater veloctly 

3. Operati onal Plume Radius and Area 

operational_plume_radius:= 
cumvolume 

1t·~·h 

2 
D0:=4.8·10- 5 · em 

s free water diffusMty 

CRF:= 1 concentration reduction factor 

't := 1 tortuosity 

atcd operational plume radius 



Area_of_plume := 1t • operational_plume_radius
2 

C;t-: 'atod operational plume area 

Area_of_plume= 324.91£e.cre 

4. Movement due to Reaional Ground Water Velocity 

61 ~ sooyr 
ft 

Vdr!t!,:=O·
yr 

Ground_water_movemenLdistance= Vdrift · 61 

Glaund~er_movement._diStanee= Of! calculated movement from regional velocity 

5. Movement due to density d rift from bouyancy 

Den1 :=4·7t·yaT· a l · k ·lpgi-pgol· g· sin(6) · 61 

-1 
Den1 ~ 1.72 kg·s ft 

Den2 := ¢? · 11 · Area_of_plume 

-1 
Den2 = 88.542kg·s ft 

..jaT·aL 
Den3 := 4 · 1t · _ ....!....::...--==-

Area_of_plume· <1> 

lr ( oen1 )~0·5] 
Density drift distance := lL 

1 
+ ~ ~ -

1 

- - Den3 

·ty~drj[Ldjstaoce = 44.5fl 

6. Movement due to dispersion and diffusion 

!..== 1 tortuosity 

CRF =l concentration reduc:1on ' 

calculonecl p:ume movement from bouyant drift 

DO = 4.8x 10- 9 m2 ·s-1 l ree water dlffusivity 



. ~-

,h:= Density_drift_distance + operational_plume_radiu: 

standard_deviation:= [2. [(aL . L) + (DO·,. t.t)))0·5 

standard_deviation= 833.7f1 

i := 0 .. 600( )Cj := O.Ql + (i · 0.001) 

Error_CRF:= 2 · (CRF) Error_CRF= 2 

Error _functiOf'l := erfc( :><;) Error_functiol'l:) = 0.988716584444!5 

Differen~ := Error_functiOf'l - Error_CRF 

Converge( X, tol) := j f- 0 

while Differenc~ > tol 

j f- j +I 

ConvergE(X, 0.~= 0.01 

Z := ConvergE( X, 0.0000000()()()() 

Z=O.Ol .. _ .,.n .mt o 

llr := ..fi · Z · standard_deviatior 

t.r = I I.Sfl I s e and dispcrs "' 

7. Summary of Results 

t.r= ll.Sfl 

DifferencEQ = -1.011 

>'rosrall'll' ng loop to dete~mine 
rgumcr• • S':l ve c.: verse complementary error function 

Def ne arrays for loop 

6 se ccr:p cr:~e"tary e·ror ',J'lCI on 

IJO • CRF := erfc( M ) 
- standard_deviation· ..[2 

'C 1 ate operaiiO"al plume rad1us 

ICLI ate moveme:1tlrom regional velocity 

c J CliO pi ~me :r.ove:r.ent from bouyant drift 

us ve nc ct·spe·sive plume movement 

total_plume_distance:= operational_plume_radiuS+ Ground_water_movement_distancer Density_drifl_distance 



·. 

tooLP~wne_distance = 2178.9ll 1o n plume -r.ove-nl'.)r.' rrom all errects 


